Antioxidant treatment during manipulation procedures prevents mitochondrial and DNA damage and enhances nuclear reprogramming of bovine somatic cell nuclear transfer embryos.
We tried to prevent the mitochondrial and DNA damage caused by mechanical stress-associated reactive oxygen species (ROS), and to improve the reprogramming of bovine somatic cell nuclear transfer (SCNT) embryos by antioxidant treatment during the manipulation procedures of SCNT. Bovine recipient oocytes and reconstituted oocytes were treated with antioxidants during manipulation procedures. The H2O2 level, mitochondrial morphology, membrane potential and apoptosis at the one-cell stage, and in vitro development and DNA methylation status of blastocysts were evaluated. Antioxidant treatment during manipulation procedures reduced the H2O2 level of SCNT embryos. Antioxidant-treated SCNT embryos normally formed mitochondrial clumps, similar to IVF embryos, and showed higher mitochondrial membrane potential versus the SCNT control (P<0.05). Apoptosis and DNA fragmentation were reduced by antioxidant treatment. The development rate to the blastocyst stage was higher (P<0.05) in the antioxidant treatment groups (30.5±2.5 to 30.6±1.6%) versus the control (23.0±1.9%). The DNA methylation status of blastocysts in the antioxidant treatment groups was lower (P<0.05) than that of the control and similar to that of IVF embryos. These results indicate that antioxidant treatment during manipulation procedures can prevent cellular damage that may be caused by mechanical stress-associated ROS, and improve nuclear reprogramming.